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PROBLEMS ASSOCIATED WITH
residential speeding, both real and per-
ceived, require an inordinate amount of
traffic engineers’ time and effort in local
jurisdictions. Gwinnett County, GA,
USA, located in the metropolitan
Atlanta area, certainly is no exception.
As the population of the county has
grown—from 166,808 in 1980 to
352,910 in 1990 to 588,448 in 2000—
so has the number of residential speed
complaints.

EARLY TRAFFIC CALMING EFFORTS
Since 1985, Gwinnett County has

had an aggressive program of residential
speed control. The first effort consisted
of selective closures of streets that carried
large volumes of traffic taking shortcuts
through residential neighborhoods.
However, it did not take long to discover
that street closures can be quite contro-
versial and that, therefore, the approach
should be considered for only the most
egregious cases of “cut-through” traffic.

The next effort was a program known
as Neighborhood Speed Watch, which
sought compliance with residential speed
limits through behavior modification
brought about by peer pressure, increased
awareness and a greater sense of responsi-
bility.1 It was designed specifically for
self-contained residential areas, where
such an approach is most successful.

Neighborhood Speed Watch worked
well for Gwinnett County. Neighborhoods
that were in the program for two to three
years realized 85th-percentile speed reduc-

tions in the range of 11
to 13 miles per hour
(mph), which corre-
sponded closely with

the results obtained through speed humps.
The program did have a serious drawback:
To function adequately, it required consid-
erable support from Gwinnett County
staff. Neighborhood Speed Watch was
eliminated in 1992 during a budget

crunch. However, it is interesting to note
that speeds in subdivisions that were in the
program for two to three years have not
returned to their pre-program levels, indi-
cating a lasting modification in behavior.

Following the release of the Institute
of Transportation Engineers’ first draft
on speed hump guidelines, Gwinnett
County began an extensive program of
retrofitting speed humps on existing
streets. Speed humps are installed on a
petition basis and capital costs are
funded by a special purpose local option
sales tax, levied by Gwinnett County to
fund transportation and other capital
improvements. On a street with 85th-
percentile speeds in excess of 35 mph,
the approval of 70 percent of the prop-
erty owners is required. On a street with
85th-percentile speeds less than 35 mph,
90 percent of the residents must
approve. In addition, each property
owner on a street with speed humps
must pay a special tax assessment of $12
per year in perpetuity for the mainte-
nance of the humps.

Gwinnett County’s speed hump pro-
gram has proven quite popular. Since the
inception of the program, 797 humps
have been installed in 126 subdivisions.

RESIDENTIAL STREET DESIGN
STANDARDS

Throughout this period, the Gwin-
nett County Department of Transporta-
tion (DOT) has sought to reduce future
residential speed problems by taking a
proactive role in the development review
and rezoning process and by promoting
street design layouts that discourage
higher speeds. Only limited success in
this endeavor has been achieved, as evi-
denced by the number of speed hump
petitions that continues to be received
from new subdivisions. One aspect of
the problem is the relatively low operat-
ing speed required for strong complaints
to be voiced. For example, 18 percent of
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the speed hump petitions received in
past months have involved 85th-per-
centile speeds in the 30–35 mph range,
which require approval by 90 percent of
area residents.

Residential street design standards
typically specify minimum values for
geometric design features such as hori-
zontal curves but do not specify maxi-
mum values. Gwinnett County design
standards are no exception.2 By specify-
ing both maximum and minimum
design standards, streets can be designed
to operate at speeds that are acceptable
in a residential area.

A PROACTIVE APPROACH TO
ACHIEVE TRAFFIC CALMING

Gwinnett County’s population now
is increasing by more than 20,000 peo-
ple per year. Therefore, it has been
important to take a proactive approach
to modify the elements of street layout
and design that lead to excessive speed.
This has been accomplished only by
developing specific design standards and
incorporating them into the county’s
development regulations. In developing
these low-speed design standards, the
following factors were considered:

• Once implemented, the standards
should result in 85th-percentile
speeds in the 25–30 mph range.

• The standards should be easy to
understand.

• The standards should offer maxi-
mum flexibility to subdivision
designers and developers.

The design elements considered in
developing low-speed design criteria
include tangent lengths and various types
of speed control points, such as horizontal
curves, breaks in continuity and different
types of traffic calming devices.

Tangent Lengths
While numerous studies have been

conducted to determine the effect of
tangent lengths on operating speeds,
additional studies were conducted to
determine this relationship based on
Gwinnett County’s subdivision develop-
ment standards (such as street widths,
setbacks and parking conditions).

Accordingly, speed studies were com-

pleted on eight residential streets with
24 tangent sections. The studies were
conducted over 24-hour periods with
electronic tube counters. The accuracy
of the counters was checked by radar.
Tangent lengths ranged from 300 to
2,510 feet (ft.) and operating speeds
(85th percentile) ranged from 25.5 to
41.2 mph. The studies were conducted
at the midpoints of the tangents. Figure
1 shows a scatter diagram of the 24
studied road segments.

A regression analysis was conducted
to determine the relationship between
operating speeds and the length of tan-
gent segments on residential streets. The
model found the following relationship:

V = 16.6 + 0.03484 L – 0.0000138 L

V = 85th-percentile speed (mph)

L = length of straight residential street (ft.)

The results of the application of this
model, based on Gwinnett County’s
subdivision street standards, are pre-
sented in Table 1. Other results include
the following findings:

• The model fits the data well with an
R-squared value of 0.83. All residu-
als are within 1.5 standard error
from the expected value.

• The model applies only to straight
segments between 300 and 1,400 ft.

• The model found the 85th-per-
centile speed maximum value
(38.6 mph) when the straight seg-
ment length is 1,260 ft. To be con-
sistent with the theory that longer
segment length generates higher
speed, it was decided that the
model would use a maximum
value of 38.6 mph for segments
longer than 1,260 ft.

➟

Figure 1. Scatter diagram of the 24 studied road segments on eight residential streets.

Expected 
Tangent operating 

length (ft.) speed (mph)

300 25.8
400 28.3
500 30.6
600 32.5
700 34.2
800 35.6
900 36.8

1,000 37.6
1,100 38.2
1,200 38.5
1,300 38.6
1,400 38.6

Table 1. Relationship between 
tangent length and operating speed 

on residential streets.
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Speed Control Points
Speed control points are defined as

the design elements at the end of tan-
gent sections that can be negotiated
safely only at operating speeds of 25–30
mph or less. These include horizontal
curves, breaks in continuity and traffic
calming devices.

Horizontal Curves. As shown in Fig-
ure 2, the two most important curve
characteristics influencing operating
speed are delta angle and radius. (This
assumes super-elevation rate e = o, which
is the standard for Gwinnett County’s
residential streets.)

To determine the effect of horizontal
curves on operating speed, a statistical
analysis was performed on data collected
on eight residential streets. The data
included operating speed, delta angle
and radius for 35 horizontal curves. The
curve data were obtained from final sub-
division development plats. Operating
speeds in the study ranged from 21.5 to
37.4 mph and were measured at the
point of curvature or point of tangency
to determine the effect of the curve on
speed. In addition, data were collected
using automatic 24-hour traffic counters
with rubber tubes. Vehicles needed to hit
the tubes perpendicularly to obtain accu-
rate readings. The delta angles ranged
from 37 to 164 degrees and the curve
radii ranged from 51 to 426 ft.

Figure 3 shows a scatter diagram of
the 35 studied curves. Most of the data
points are left of the 30-mph marker,
showing possible curve designs of less

than 30 mph using different delta
angles. There is a very strong correlation
between delta angle and curve length
(correlation coefficient equals 0.94),
because the radius (or curve length) usu-
ally is not chosen independently once 
the delta angle is determined; it often 
is determined on the basis of design 
criteria. Due to the strong correlation
between delta angle and curve length,
the speed prediction model based on the
regression analysis would have only one
of the two as an independent variable.

Both analysis of variance and regres-
sion analysis were conducted to deter-
mine the relationship between operating
speed and horizontal curve design on
residential streets. No model could be
found because all relationships were sta-
tistically insignificant (best R-squared
equals 0.66). The study plotted all data
points on a graph and drew a line at 30
mph, as shown in Figure 3. The reason-
able grouping of data points was used.
Based on this study, Table 2 shows curve
values required to maintain operating
speeds in the 25–30 mph range. 

Breaks in Continuity. Conditions that
require a motorist to come to a complete
stop include a T intersection or a stop-
controlled intersection between a residen-
tial street and a collector or arterial road.
These conditions do not include unwar-
ranted multi-way stop control at an inter-
section between local subdivision streets.
(Section 2B.05 of the Manual on Uniform
Traffic Control Devices states that, “Stop
signs should not be used for speed con-
trol.” Experience has shown this to be a
sound policy, which the Gwinnett
County DOT supports).3

Traffic Calming Devices. While there
are various traffic calming devices avail-
able, those now considered for use in
Gwinnett County are limited to speed
humps, traffic circles, median islands and
roundabouts.4 Design details for these
devices will be presented in the “Traffic
Calming Guide for the Approved Design
and Spacing of Traffic Calming Devices,”
currently under development. Design
guidelines for roundabouts are contained
in the Federal Highway Administration
guidelines.5

Delta angle (must be greater than 30 degrees) Radius

30 degrees – 40 degrees 100 ft.
41 degrees – 50 degrees 120 ft. (minimum) – 130 ft. (maximum)
Greater than 51 degrees 120 ft. (minimum) – 150 ft. (maximum)

Table 2. Curve values required to maintain 25–30 mph operating speeds. 

Figure 2. Curve radius and delta angle.

R = curve radius
D = delta angle

Figure 3. Scatter diagram of the 35 studied curves on eight residential streets.
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TRAFFIC CALMING CRITERIA FOR
NEW RESIDENTIAL STREETS 

With this research to serve as back-
ground, very simply stated criteria have
been developed to govern low-speed
design of residential streets in new
developments. As such, subdivision
streets should be designed to encourage
and maintain 85th-percentile speeds in
the 25–30 mph range. To achieve this
objective, the maximum length of a
roadway section between speed control
points should be 500 ft. A speed con-
trol point is defined as any one of the
following:

• Any design condition that requires
a complete stop, such as the inter-
section of a local residential street
with a collector or arterial road or a
T intersection between local streets.
(Unwarranted stop-sign control at
an intersection between local streets
does not qualify.)

• A horizontal curve with the design
features shown in Table 2.

• A traffic calming device of which
the design is subject to review and
approval by the Department of
Transportation. (See the “Traffic
Calming Guide for the Approved
Design and Spacing of Traffic
Calming Devices,” currently under
development.)

APPLICATION OF TRAFFIC CALMING
CRITERIA

Figure 4 shows how traffic calming
criteria might be applied to a new resi-
dential subdivision. Figure 4a illustrates
a subdivision that was submitted for
development review. Although it was a
small subdivision, the straight tangent
length of its principal street (greater than
1400 ft.) was certain to generate operat-
ing speeds in excess of 30 mph—beyond
the threshold at which residents express
concerns about residential speeding.

Figure 4b illustrates a conceptual
redesign of the subdivision utilizing
short tangent lengths and curves to
ensure operating speeds less than 30
mph. Figure 4c illustrates how the same
objective can be achieved by retaining
the original street layout but adding
strategically placed traffic calming
devices such as traffic circles.

Another solution might be a combi-
nation of curvilinear design and traffic
calming devices. This offers developers
maximum flexibility and ensures that
traffic calming measures can be accom-
modated with little or no loss in lot yield.

The preferred solution is a curvilin-
ear design that encourages a constant
and reasonable speed; this design does
not require vehicles to accelerate and
decelerate frequently, which results in
wasted fuel and increased noise and air
pollution. In addition, a curvilinear
design eliminates the maintenance
requirements associated with traffic
calming devices. This not only ensures
acceptable operating speeds but also
improves the aesthetics of the area,
contributing to a better quality of life
for residents.

SUMMARY
There are various proven and well

documented ways to implement traffic
calming measures in existing residential
areas. However, for new residential
developments, it is far preferable to
design streets to maintain acceptably low
operating speeds rather than to face the
need to retrofit traffic calming devices,
with all the attendant disruption and
controversy it often entails. To achieve
wide acceptability, traffic calming, or
low-speed design, should satisfy the fol-
lowing criteria:

• When applied, the standards should
result in 85th-percentile speeds in
the 25–30 mph range. 

• The standards should be specific,
yet simple and easy to understand
and apply.

Figure 4. Application of traffic calming design standards to a new residential subdivision.

4a. Traditional subdivision street layout.

4b. Traffic calming achieved through curvilinear design involving
application of short tangent lengths and low-speed curves.

4c. Traffic calming achieved by inclusion of traffic calming devices
in design. In this case, landscaped traffic circles were used.

Landscaped traffic circles
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• The standards should offer maxi-
mum flexibility and choice to sub-
division designers and developers. ■
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